General
1 H and 13 C NMR spectra were recorded at 500 and 126 (or 400 and 101) MHz respectively, using CDCl 3 as a solvent. The chemical shifts are reported in δ (ppm) values ( 1 H and 13 C NMR relative to CHCl 3, δ 7.26 ppm for 1 H NMR and δ 77.0 ppm for 13 C NMR, multiplicities are indicated by s (singlet), d (doublet), t (triplet), q (quartet), p (pentet), h (hextet), m (multiplet) and br (broad).
Coupling constants, J, are reported in Hertz (Hz). All air and/or moisture sensitive reactions were carried out under argon atmosphere. Solvents (1,2-dichloroethane and dichloromethane) were chemically dried using a commercial solvent purification system. All other reagents and solvents were employed without further purification. The products were purified using a commercial flash chromatography system or a regular glass column. TLC was developed on Merck silica gel 60 F254 aluminum sheets.
Gold pre-catalyst (Au-1) was prepared using our published procedure. cap), and we measured the weight of polypropylene vial periodically. We calculated the percent of HF left over time (we assumed evaporation of DMPU was negligible).
General Procedures for preparation of 2 and 3
Reactions were performed in 5 mL polypropylene vials with cone-lined caps. GC-MS and 19 F NMR analysis were used to monitor the progress of reactions.
General procedure for synthesis of fluoroalkene 2
Using synthesis of 2a as an example:
To a solution of 5-phenyl-1-pentyne 1a (14.4 mg, 0.10 mmol) in DCE (0.5 mL) in a polypropylene vial, imidogold precatalyst Au-1 (2 mol%, 0.01 M stock solution in DCE) was added at room temperature. The reaction mixture was stirred for 3 h at 55 o C. Upon completion, the reaction was quenched with saturated sodium bicarbonate. The mixture was extracted with hexane and washed with brine; the organic layer was collected, dried over anhydrous MgSO 4 and filtered. The solvent was removed under reduced pressure and the residue was subjected to flash column chromatography purification (eluent: hexane) to give fluoroalkene 2a as a colorless oil.
General procedure for synthesis of gem-difluoromethylene compounds 3
Using synthesis of 3a as an example:
To a solution of 5-phenyl-1-pentyne (14.4 mg, 0.10 mmol) in DCE (0.5 mL), imidogold precatalyst Au-1 (2 mol% from a 0.01 M solution in DCE), KHSO 4 (1.5 equiv) were added at room temperature. The mixture was stirred for 24 h at 55 o C. Upon completion, the reaction was S4 quenched with saturated sodium bicarbonate. The mixture was separated with hexane and washed with brine; the organic layer was collected, dried over anhydrous MgSO 4 and filtered.
The solvent was removed under reduced pressure and the residue was subjected to flash column chromatography purification (eluent: hexane) to give 3a as a colorless oil.
Spectroscopic data of 2 and 3
(4-fluoropent-4-en-1-yl) benzene (2a) 
